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Analysis on Running Safety for KTX Vehicle

Jae-chul Kim(Korea Railroad Research Institute), Chan-Woo Lee(Korea Railroad Research Institute)
Won-Hee You(Korea Railroad Research Institute)

ABSTRACT

KTX is the high speed train which is designed for 300km/h in maximum operation;speed. But its long train set

may cause unstable characters as swaying of the tail of a train and when the train is running on conventional line
, its running safety is a point to be considered cautiously.
In this study, we evaluated the running safety by the numerical analysis using VAMPIRE and compared the result

with the test result of KHST, which is being in performance tests, for
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verifying the validity of analysis results

Running Safety(3 <HAAd), High Speed Train(14 %), Wheel Conicity(Z} &S 78l)
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Fig.1 Analysis model of KTX vehicle
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Fig. 2 Wheel profile of GV40 and XP35

Table. 1 Criteria and evaluation terms on running safety
Items Allowable limit
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Q QP =08~ 1 Kore . ~Q/Pg |
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Wheel dP/P % J
. = % apan _
Unloading (Probability of Accumulated number : 0.1%) | Korea Mz Low Pass Filtering
Ratio(%)
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= + . Safety F Engl ..
Q = F(10+2P/3) (F : Safety Factor) ngland -sdhomme Limit(F=1)
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(a) Derailment coefficient (b) Wheel unloading ratio (c) Lateral force
Fig. 3 Calculation results for KTX (1/40, 225km/h)
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(a) Derailment coefficient (b) Wheel unloading ratio (¢) Lateral force
' Fig. 4 Experimental results for KHST (1/40, 220km/h)
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Table. 4 Calculation results for KTX in high speed line (300km/h)

GV40 XP55
Straight Curve Straight Curve
M : Motor car
Items M P M P M P M P
P : Passenger car
R - JHz low pass filtering
Derailment Coefficient 0.03 | 0.04 10.2610.43]10.04|0.04]0.06]|0.15

laximum Value

. Hz | filters
Wheel unloading ratio [%] | 26.8 | 34.4 | 257 | 38.6 | 26.1 | 30.4 [ 27.1 [ 303 | = 217 low pass filtering

faximum Value

Lateral force [kN] 18 | 22 281|246 24 | 26 | 29 | 13| verage value every 2m distance
+ laximum Value
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Fig. 5 Calculation results for lateral acceleration of 1oB], GV40RHE T XP55abEo] R4 34
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Table 5 Speed limit on conventional line

Fi

. Speed Limit | 10% Speed up HF FoEE veha gk o] Anpe} po] wmixy
Radius (km/h) (km/h) AEga 2Ty 2FRLE Yehls EA45
600R 110 120 WS ALgshe] sl dAASE A 10%sE
700R 115 125 g Aoz kel doh Y &EgAE
800R 125 140 10%%5 =54 Al 600RTF A $HAIA S b7 2148}
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1000R 135 155 ~EARE 7IEA S ol 8sle AS ZANE 600R
- 140 155 TLAAE AeleE 1ESER 88 Ao] upgd

7 800Ro} Ao M F 4T A P 7ho)
Zg oAy ga A 10% FEE

Table. 6.& 7} &4 F3to] 3k &= 2 &30 7h5Eich 1y &
23 Yelin gtk XA 60RTeNA 7). FY WA FWg udstd 397 800Ro) 4o

£5% FYP3E A9 RE JENE vxan  IATTAME 7M€Y £58 FYsts Aol A}
AAT, 10% SEFY Nofjs Azl A ¢ 85 g4 U AREH ASERS 71ENE 2399 a7
2o 58 7|23 3()%§ 2333 Qo gy, = ToAE AR SEE 10% FANAE A 7
A 800RTZHd AMF oA E JELmg 109% /T WS ACE waEg

PH4E £5H BT 7JEAS vEs Qo

Table. 6 Calculation results for KTX in conventional line (XP55)

Curve Straicht
600R 800R ' g Vol @

110km/h | 120km/h | 115km/h | 125kmvh | 140km/h | 155km/h

Items M : Motor car
M PIMIPIM]IPIM}]JP|IM|PIMIP

P . Passenger car

Derailment .
0,67 (0.87(0.58[0.88]0.53(0.73[0.55[0.74 [0.20]0.26 |0.34[0.26| - 212 Tow pass filter
CoefTicient - laximum Value <I.]

Wheel unloadi .
°C WONE 1 62 5 [65.9|64.3]83.4|a5.6] 67 |65.8|71.1]30.333.7}34.0(35.8] * 2z low pass filter

ratio  {%] + laximum Value : 80%

Lateral force [KN}|42.1 [53.5|44.6(54.4132.5(38.236.2{42.2{22.0]18.8|24.6]18.2| = Yerage value every 2m distance
+ laximum Value
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Fig. 7 Derailment coefficient in curves (600R) Fig. 8 Wheel unloading Ratio in curves (600R)
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